between antihuman IF y-globulin and IF, an in vitro test for human IF is suggested.
METHODS
Patients and gastric juice collection. Studies were carried out on gastric secretions and saliva from patients with pernicious anemia, with atrophic gastritis but without pernicious anemia, and with normal gastric secretion of acid. The diagnosis of pernicious anemia had been established by demonstration of a) a macrocytic anemia with megaloblastic bone marrow, b) gastric achlorhydria on maximal histamine stimulation (8) , and c) subnormal absorption of vitamin B,, which was corrected by IF.
Patients with atrophic gastritis without pernicious anemia exhibited achlorhydria on maximal histamine stimulation and atrophy of the fundal gastric mucosa with absent parietal and chief cells on gastric biopsy. Vitamin B,2 absorption measured by a modified Schilling test (9) was either normal or slightly decreased in these patients, and vitamin B12 deficiency as evidenced by megaloblastic anemia was not present.
Gastric secretion was stimulated in fasting subjects by a subcutaneous injection of histamine phosphate (0.04 mg per kg) given 20 minutes after intramuscular chlorprophenpyridamine maleate (20 mg). The fasting contents of the stomach were discarded, as were secretions contaminated by blood or bile. Gastric juice collected during 30 minutes, beginning 15 minutes after histamine inj ection, was used in this study. Secretions were immediately chilled to 4°C, and surface mucus and epithelial debris were removed by centrifugation at 2,500 g for 10 minutes. The pH of the gastric juice was measured electrometrically, and acid secretions were neutralized by adding 0.3 M borate buffer at pH 8.6 to prevent further peptic digestion of vitamin B1,-binding components.
Electrophoretic separation and quantitation of Co°B12-binding substances fromn saliva and gastric juice. CoO°B12 1 (specific activity, 1 /Ac per ,ug of vitamin B12) was added to 0.2-ml volumes of saliva or gastric juice (achlorhydric or neutralized) within 30 minutes of their collection. The concentration of added vitamin B,2 in saliva or gastric juice from patients with pernicious anemia varied between 240 and 560 mjig per ml of secretion. In neutralized gastric juice and the achlorhydric gastric juice from patients with normal vitamin B,2 absorption, the concentration varied between 480 and 560 mjsg vitamin B12 per ml of undiluted secretion. Each mixture was introduced into a transverse slot in a starch gel electrophoretic strip, and electrophoresis was carried out at 100 C for 5 hours at a constant voltage of 6 v per cm and at pH 8.6 (10) . The distribution of radioactivity was measured by counting 1-cm segments of the electrophoretic strip in plastic tubes in a well-type scintillation counter.
Anodally migrating, bound Co'B,2 in saliva or gastric juice was separated from the cathodally migrating, unbound (free) Co'B12 (10) Thereafter, the segment that contained maximal radioactivity was tested.
bisected within an hour of their electrophoretic separation. Each half-segment containing radioactive complex was crushed and mixed with starch gel segments containing normal and antihuman IF -y-globulin, respectively. The amount of bound Co'B,2 that was mixed with the 'v-globulin from 0.4-ml of serum did not exceed 10 m/Ag. These mixtures of crushed gel containing 'y-globulin and bound Co'B,2 were inserted into starch gel electrophoretic strips and were separated electrophoretically at pH 8.6 for 16 hours at a constant voltage of 5 v per cm. The distribution of radioactivity was again measured by counting 1-cm segments of the gel strips in plastic tubes in a well-type scintillation counter. 8.6 . The distribution of radioactivity on each electrophoretic strip is plotted.
RESULTS

Electrophoretic separation and quantitation of
Co60B12-binding substances in saliva and gastric juices. When saliva, achlorhydric gastric juice, or normal, neutralized gastric juice mixed with Co60B12 was subjected to starch gel electrophoresis, bound Co6OB12 migrated anodally and was separated from unbound (free) Co60B12. Co60B12 complexes from saliva, achlorhydric gastric juice, and normal, neutralized gastric juice exhibited slight differences in anodal electrophoretic mobility (Figures 2-5) .
The quantity of vitamin B12-binding substances in different secretions, calculated from the concentration of added vitamin B12 and from the proportion of anodally migrating radioactivity, is expressed in Table II and Figure 1 , A columns. It is apparent from these data that the total binding capacity of gastric juices did not distinguish patients with pernicious anemia from those with normal gastric secretion, or from those with achlorhydria and normal vitamin B12 absorption.
Electrophoresis of bound Co6'0B2 fractions from saliva and gastric juices zwith normal and antihu- Complexes from the gastric juice of pernicious anemia patients and from saliva did not react with antihuman IF y-globulin. In the presence of both normal and antihuman IF y-globulins, these radioactive complexes retained their anodal electrophoretic mobility (Figures 4 and 5) .
The concentration IF-Co60B1. in individual secretions was calculated from the total content of bound vitamin B12 and from the proportion of radioactivity that was retained in the zone of application during electrophoresis with antihuman IF y-globulin. These values are listed in Tables  I and II tions. In the experiments described, this separation was achieved by starch gel electrophoresis of native secretions without preliminary storage, concentration, or dialysis. This method had several advantages over the dialysis and paper electrophoretic techniques described by other workers (1, 2 (12) on two patients (Cases 1 and 2) with previously established, juvenile pernicious anemia. Their fasting and stimulated gastric juices were of normal acidity, pH 1 to 2. The vitamin B12-binding substances present in the stimulated secretions in concentration of 118 and 124 mug vitamin B12 per ml, respectively, did not react with intrinsic factor antibody. Thus, the absence of intrinsic factor in these acid secretions was confirmed.
